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in Excule of this Trouble, farther than that I have
the Honour to be with great Refpedt,

S IR,
Londen, Jan. 14.
1746-7. Tour moft obliged,

and bumble Servant,

Richard Brocklesby.

XL A Lezter from NMyr. Richard Dunthorne,
o the Rev. Ny, Cha. Mafon, F.R.S. and
Wocodwardian Profeflor of Nat. Hift. az
Cambridge, concerning the Mcow's Motion.

8 IR, Canmbridge, Nov. 4. 1746,
Read Feb. 3. N the Preface to my lunar Tables, 1
1746 7. hinted, that one Ule of publifhing
thofc Tables would be, the aflitting ot Perfons dcﬁrous
farther to redity the lunar Aftronomy, by cnabling
them more readily to compare the Newtonian Thcory
with Obfcrvations.

Since the Publifhing thofc Tables, 1 havc fpent
fome Thwe myfelf in rhat Compariions and here
fond you rhe Refulr, that you may communicate it
to the Royal Society, if you think it deferves to be
made public.

As the Motion of cvery fccondary Planer muft
partake of the Errors in the Theory of its primary,
I thoughr proper, before 1 undertook the Examina-
tion of the lunar Numbers, to comrpare thofe of the
Sun with Objfervations, 1 compared feveral Sets of

Mr.
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Mr. Ilamfleads Obtervanions, after the Mcthod he
him(clt teaches, in Prolegom. Hift. Celeft, p. 133,
& fe4. whicn, tor muny Reafons, I think the beft
Mcthod hitherto uted 5 and, wirh the Coacurrence
of a Gentlanan well skitled in thefe Marters, deters
mincd thc mean Motion of the San at Greenwich,
the 'ait Day of ‘December at Woon, Auno 1700, O. §.
¥ 20° 43/ 40’/ of iis Apogee, % 7° 30’ 0, and
the greatcit Equation of the Sun’s Cenire 1° 557 4075
wihich, I am tully perfuaded, are very near the Truth.

The Theory of the Sun being thus {ettied, T pro-
ceceded to cxamine the Elements of the lunar Aftro~
nomy. I began with Obtervations of lunar Ecliples
aiout the Equinoxcs, when the Apogee of the Moon
was in the Sun’s Quadraturcs; becaufe at  thofe
Times I could conceive thc Moon’s Motion affected
with no Incquality, but the annunal one, called by
Newten the fult Equation, and the elliptic one,
called Profthapherefis : From a Comparifon of f{uch
Obfcrvations I obtained the Moon’s mean Longitudc,
which camc out v/, at leaft, greater than in the Tae
bics, and very ncarly as Newton has it in the lait
Edition of his Przucipia.

I went on to cxamine the Place and Motion of
the Apogec, and Theory of the Increafe and De-
creale of the Eccentricity, as well as the greareft and
lcaft Eccentricities themielves (from the beft Obfera
vations, and beft fituate that I could procure) all
which agreed fo well with the Tables, abour the Sun’s
mean Diftanccs, that I dare venture to make no Al-
teration therein : Indeed I think the 6th Equation,
docs not fo well account for the Variation of the
Motion of the Apogee, and Change of the Eccen-

trigity,
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tricity, according to the greatcr or lefler Diftance of
the Sun from the Earth; and therefore I fet myfelf
to compute what Change this Difference ot the Sun’s
A&ion upon the lunar Orbit would introduce in the
Moon’s Place in cvery Situation of the Sun and lu-
nar Orbits and found, after many tcedious Compu-
tations, that thc Sun being in Apogcec, this Change,
wherce greateft, would amount to about 4/, and to
4’ 16"/, when the Sun is in Perigee.  In other Di-
{tances of the Sun from the Earth, this greatcft Change
is proportional to the Diffcrence of the Cubes of the
mcan and prefent Diftances; and in cvery Situation
of the Moon, and of her Orbit, the prefent is to
the greateft Equation ncarly as the Sinc of the Ex-
cefs of the Moon’s mcan Anomaly above twice the
annual Argument to Radizs. It increafcs the
Moon’s Longitude, when the Sun is in his

{A’pogeon ¢ Semicircle, and that Excefs 3 ! §

Perigeon § greacc
than 1809 ; and diminifhes it when otherwifc *,

In finc, I compared the Theory ot the Moon, as
to her Longitude, with {everal Obfcrvations, as well in
the O&ants and Semi-O&ants, as in the Syzygics and
Quadratures, and found fuch an Agreement when
the above Correflions were madc, as fecmed rather
to be wifhed than hoped for, confidering the many
Inequalities wherewith the Sun’s A&tion difturbs the

Motion

* If this Equation be increafed and diminifhed in a direct Ratis
of the Moon’s horizontal Parallax, it will become more exa&, And
1 think, if it were always diminithed by a fourth or perhaps a third
Part, it would agree better with Obfervations.
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Motion of the Moon, and the Dcfeéts to which the
beft Obfervations 1 have hitherto mer withal are
liable.

I have compared 100 obferved Longitudes of the
Moon with the Tables; viz. 24 Eclipfes of the Moon,
all, cxcept the firft, taken from Flamflead's H:ﬂorm
Ca’lcﬁz.r the Philofophical Tranfattions, and the
Memoirs of the Royal Academy of Sciences; the two
great Eclipfcs of the Sun in 1706 and 17155 25
fele Places of the Moon from Ilamftead's Hifforia
Cwleftis, and 48 of thofe Longitudes of the Moon
computcd from Flamflead's Obfervations by Dr.
Halley (as 1 fuppolc) printed in the firlt Edition of
the Hifforia Celeftis, They are as follows;

Hhh 25
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a, The Time of the Middle of this Eclipfe here fet
down is from the Beginning and End s bat He-
velius fays he could not obferve the Beginning
exaltly. Several intermediate Phafes compared
together fhew the Middle to have bcen about 4/
fooner ;5 to which the Moon’s Place computed is
os. 6° 14, 3”. and Diff. }-34/.

b,6,6, The Moon’s Placcs, obflerved on Feb. 2.
April 7. and May 22. are computed by myf(Elf,
from the Obfirvations; there being manifeftly
Errors, cither of the Computation or Prefs, in
thofe printed in the Hift. Celeftis.

Scveral obferved Latitudes of the Moon, which I
have compared with the Tables, thew them to be
very near the Truth, both in the Motion of the
Nodes, and alfo in the Quantity and Variation of
the Inclination, I am,

S IR,

Lour humble Servant,

Richard Dunthorne.

X1V.



